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REMARKS 

Claims 1-35 and 41-97, as amended, remain herein. Claims 3, 
8, 17 to 35, 41 to 59, 65, 68 to 86, 88 and 90 have been amended 
hereby . 

This Preliminary Amendment to amend the specification and 
claims to conform to the Article 36 Amendment filed in the 
corresponding International Implication and to correct errors which 
occurred during translation to the Japanese text into the English 
language . 
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of a conductive layer such as ITO on its top surface, then a glass 
substrate, a light-blocking layer, a color filter, an over-coating layer, 
and an orientation film and there are no sites at which the 
electrodes (conductive substances) are exposed, so that ions or 
ionized components, which are the cause of black spot defects, are 
not recovered at all by the color filter side substrate. Accordingly, 
ions and the like are reliably, and almost entirely, eliminated by 
some sort of means. 

First, in the first inventive group, the fact is exploited that 
when in in-plane electric field mode liquid crystal elements the 
total thickness of the insulating layer (film) and the orientation 
film on the electrodes is extremely thin, the ions and charges in the 
liquid crystal layer are eliminated through narrow holes, for 
example, occurring in the insulating film, and that as a result, 
black spots substantially no longer occur. 

A first invention of this inventive group is characterized in 
that there is a third layer, between a metal layer composed of the 
electrodes or the signal lines and the liquid crystal layer, which is 
made of an insulating layer and an orientation film, or a protective 
film, for example, that may also serve as these films, and there are 
regions in which the thickness of the insulating layer and the 
orientation film together is less than 1000 and preferably less 
than 500 A. Here, an electrode in a pure in-plane electric field 
mode element refers to the pixel electrode and the storage electrode 
or common electrode associated (accompanying) therewith. 
In-plane electric field elements falling under a broader definition, 
such as HS, further include other electrodes, for example. Also, it 
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is even better if the total film thickness of the insulating layer and 
the orientation film, for example, between the pixel electrode and 
the liquid crystal layer and the common electrode and the liquid 
crystal layer is less than 500 A, or if there are sections without 
these layers. It should be noted that if there is no orientation film 
or if there are regions in which there is partially no orientation film, 
then in these areas it may be preferable that some other orienting 
means has been devised. Of course, if below a black matrix 
(opposite the user side), for example, then such measures are not 
necessary. Moreover, in line with future technological advances, a 
liquid crystal material that does not require an orientation film 
may also be used. 

Hereinafter, in the inventions. 

Similarly, it is characterized in that the light-blocking film, 
such as a black matrix, is conductive. Furthermore, it is 
characterized in that this conductive light-blocking film is formed 
on the opposing substrate. Furthermore, it is characterized in 
that the orientation film or the protective film are films of a 
conductive substance. 

Thus, ions and the oloctric field charges in the liquid crystal 
are shifted and ions or charges in the liquid crystal molecules and 
the liquid crystal layer are eliminated and the misalignment, for 
example, of liquid crystal molecules at defective insulating portions, 
for example, is also eliminated, and thus, a favorable display is 
attained. 

In addition to the above, for example an insulating film for 
preventing short circuits or a protective film also serving as an 
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invention. 

Fig. 72 is a diagram of a modified example of the array side 
substrate of this embodiment. 

Fig. 73 shows the structure of the array side substrate of the 
liquid crystal element according to Embodiment 2-7-4 of the 
present invention. 

Fig. 74 is a diagram showing a modified example of the array 
side substrate of this embodiment. 

Fig. 75 shows the structure of the array substrate side of the 
liquid crystal element according to Embodiment 2-7-5 of the 
present invention. 

Fig. 76 is a diagram of a modified example of the array side 
substrate of this embodiment. 

Fig. 77 shows primarily the array substrate side of the liquid 
crystal element of Embodiment 2-7-6 of the present invention. 

Fig. 78 shows configuration in the major aspects of 
Embodiment 2-8-1 of the present invention. 

Fig. 79 shows the configuration of the major components of a 
reflective liquid crystal display device adopting the present 
invention. 

Fig. 80 is a diagram of the configuration of a liquid crystal 
optical logic element adopting the present invention. 

Fig. 81 is structural diagram of ii LE a n EL display adopting 
the present invention. 

Fig. 82 shows a modified example of Embodiment 1-2-1 of the 
present invention. 

Fig. 83 shows a modified example of the various 
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First Mnior Inventive Group 

This major inventive group is made up of two inventive 
groups, and relates to a resin for sealing the liquid crystal injection 
port. 

Firs t M;ijor In ven ti ve Gro u p 

This inventive group relates to keeping bubbles or the like 
from entering the UV curable resin or the like used to seal the 
liquid crystal injection port. 
Embodiment 1-1-1 

(Here, Embodiment 1-1-1 indicates the first embodiment of 
the first inventive group of the first major inventive group.) 

In the present embodiment, a UV curable resin with low 
viscosity is selected as the UV curable resin for sealing the liquid 
crystal injection port. If the resin has a low viscosity, there is a 
smaller probability that it contains bubbles when applied to the 
injection port. In particular, a viscosity of 20Pa s or less is even 
better, because then the resin contains hardly any bubbles. 

In a second aspect, warming the substrate side by infrared 
(I.R.) light, for example, when the UV curable resin is applied to 
the injection port, or heating by warming only the resin once it has 
been applied or the entire substrate, has the effect of substantially 
lowering the viscosity of the resin. Also, if the tomporaturc 
visccsiiv of the resin io ma do becomes a viscosity of no more than 
20Pa s due to this heating, then the resin hardly contains bubbles 
anymore, which is even better. 

In a third aspect, the UV curable resin can be warmed in 
advance to a suitable temperature, for example 70 to SO^'C, to lower 
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insulating film, has been made thin in order to prevent the 
occurrence of black dot nonuniformities. 

The inventions of the present inventive group are described 

below. 

Embodiment 2-1-1 

(Embodiment 2-1-1 means the first embodiment of the first 
inventive group of the second major inventive group.) 

The present embodiment will be described below with 
reference to the drawings. 

The liquid crystal element of the present embodiment is 
shown in Fig. 12. As shown in Fig. 12, the liquid crystal element 
has a pixel electrode 4 and a common electrode 5 for generating an 
electric field substantially parallel to the surface of an insulating 
film 81 formed over the entire surface of an array substrate 1. 
There is an insulating layer 8 and an orientation film 9 (strictly 
speaking, in Fig. 12 the top portion of the insulating layer and the 
orientation film) serving as a third layer between a liquid crystal 
layer 3 and the metal layer made of the pixel electrode 4, the 
common electrode 5 and the signal line 6, for example, (strictly 
speaking, this may also be an electrode made by a non-metal such 
as ITO; also, in principle the bottom of the insulating material and 
the orientation film are at an identical height from the substrate 
surface between the metal lines and the metal electrode) and which 
are different than the above-mentioned metal layer and liquid 
crystal layer, and there is a region in which the thickness of the 
insulating layer 8 and the orientation film 9 together is smaller 
than 500 A. More specifically, due to the manufacturing 
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circumstances, there is another normal insulating film 81 or a 
protective layer (not shown), for example, above or below the 
electrodes of the pixel electrode 4, the common electrode 5, and the 
signal line 6, etc. The total thickness of the insulating layer and 
orientation film, for example, serving as a third layer interposed 
between the liquid crystal layer and the metal layer is extremely 
thin at 1000 ♦^A or less, and is preferably thinner than 500 A. In 
the drawing this thickness is 400-»- A. 

The reason for this is that since the cause of black spot 
defects lies in lowered voltage holding ratio due to the local 
concentration of ion species components, the black spot defects can 
be eliminated by recovering the concentrated ion species via the 
electrodes. That is, by making the insulating layer and the 
orientation film above the electrodes as thin as possible, the 
concentrated ion species are more easily incorporated into the 
electrodes through these layers or from fine holes in these layers. 
It should be noted that the region thinner than 500 A does not 
necessarily have to be formed over the entire surface of the 
electrodes, and it is sufficient if there are places that are partially 
less than 500 A thick. Of course, the effect is greater when there 
are many of such regions and when the regions are wide. It should 
also be noted that both the orientation film and in particular the 
insulating layer may be composed of several layers. 

Aside from the above, although not explicitly shown in the 
drawing because the drawing would be complicated and because it 
is obvious, switching elements such as TFTs are provided in a 
matrix arrangement on the array-side substrate, and the signal 
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by the irradiation of separate UV light, and is arranged as an 
extremely narrow strip or in dots (pinhole-shaped), so that it is 
does not disturb the orientation of the liquid crystal. For this 
purpose, it is for example possible to match this portion to the 
position of the black matrix, to use a substance for the electrode 
that has an orienting property, or to form pinholes by 
photolithography. 
Embodiment 2-1-3 

In the present embodiment, electrodes or the like are in 
contact with the liquid crystal layer via the orientation film 9 only. 

The liquid crystal element of the present embodiment is 
shown in Fig. 14. As shown in this drawing, in this liquid crystal 
element there is only the orientation film 9 between the liquid 
crystal layer 3 and the pixel electrode 4, the common electrode 5, or 
the signal line 6, and this orientation film 9 has regions that are 
less than 500 A thick (in the drawing it is 300-<— A). More 
specifically, there is ordinarily an insulating film and a protective 
film on the pixel electrode 4, the common electrode 5, and the signal 
line 6, for example, but in this case there is also a portion with 
regions lacking these films. In this portion there is only the 
orientation film, whose thickness is less than 500 A. 

Thus, similar to the previous embodiments, the concentrated 
ion species are recovered via the electrode, and black spot defects 
are eliminated. That is, the orientation film on the electrode is 
made even thinner, and concentrated ion species can be lakcMi uu 

^ven easier bv the electrode than in the various previous 

embodiments. 
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observed. In the present embodiment, the electrodes are exposed 
without an insulating layer on the pixel electrode and the source 
signal line in order to minimize the generation of black dot 
nonuniformities, even if there are defective portions in the 
insulating layer on the gate signal line. 

The neutralization electrode of this embodiment was formed 
by a metal with aluminum as its primary component, however, it 
can also be formed by an electrode material such as ITO. 

In Fig. 17, the neutralization electrode 30 is also formed on 
the source signal line 6, but as partially shown in Fig. 19 (l), it is 
also possible to form it only on the gate signal line 7 and in such a 
way that the neutralization electrodes are linked to one another 
outside the region shown. In this case, the parasitic capacitance 
formed between the source signal line and the neutralization 
electrode can be eliminated and delays in the source signal can be 
kept down. 

As partially shown in Fig. 19(2), the neutralization electrode 
30 can also be formed removed of the gate signal line 7. In this 
case, the parasitic capacitance that is formed between the gate 
signal line and the neutralization electrode can be reduced and gate 
signal delays can be suppressed. From the standpoint of 
inhibiting parasitic capacitance and reducing the probability of 
pinholes, the protective layer formed between the gate signal line 
and the neutralization electrode is preferably thick and formed at a 
thickness of at least 2000 A, and even more preferably formed at a 
thickness of at least 3500 A. 

Furthermore, a light-blocking material with metal chrome or 
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a conductive polymer such as polypyrrole as the main constituent 
can be used for the neutralization electrode, and as shown in Fig. 
20, it can be formed such that it blocks light at the gap between the 
gate signal line 7 and the common electrode ^5 or the gap between 
the source signal line and the common electrode. In this case, a 
black matrix doe not have to be formed on the color filter substrate, 
so that the number of process steps and the cost can be reduced. 

Strictly speaking, forming the neutralization electrode 
makes the surface of the orientation film uneven, and thus a resin 
may be chosen that can be given an orientation by irradiating UV 
light. 

Comparative Example 1 

As a comparative example, a liquid crystal display panel was 
fabricated that was different from the liquid crystal display panel 
of the present embodiment only in that a neutralization electrode is 
not formed after silicon nitride (SiNx) has been deposited over the 
entire surface of the pixel portion as a protective layer. A plan 
view and a cross-sectional view of the array shape in the pixel 
portion of this panel are the same as those illustrated by Figs. 4 
and 5, respectively. 

In this comparative example, a laser beam has of course been 
irradiated onto a portion of the gate signal line to remove the 
insulating layer of that portion of the gate signal line, so that a 
defect portion in the insulating layer on the gate signal line is 
created in model fashion. 

The panel was connected to a drive circuit and continually 
driven in an atmosphere of 60*^0 temperature, and at 20 hours the 
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in contact are arranged continuously in stripeshape in the 
direction of the signal line or the direction of the scanning line, 
then there is no movement at all of impurity ions in a horizontal or 
vertical direction, which is good. Furthermore, as shown in Fig. 
61(4), by totally surrounding the periphery of the pixel by a region 
205 where the light-blocking layer and the liquid crystal layer are 
in contact, the greatest effect can be achieved. 
Embodiment 2-6-2 

In the liquid crystal element of this embodiment, there is an 
orientation film layer between the light-blocking layer and the 
liquid crystal layer. That is, the liquid crystal is in direct contact 
with the orientation film, and the orientation film and the 
light-blocking film are in direct contact. 

Orientation films are ordinarily very thin at 2000 A or less, 
and therefore there are many pin holes in an orientation film. 
Consequently, when there are ionic impurities, which cause black 
spot defects in the liquid crystal, for example, iono electrons are 
transferred between the conductive light-blocking film and the 
ionic impurities, just like when there is no orientation film. 

Also, the ionic impurities are readily absorbed because 
orientation films, especially those used for IPS mode, generally 
have large polarity. For this reason, the transfer of electrons with 
the conductive light-blocking film is performed once ionic 
impurities are absorbed into the orientation film, so that impurity 
ions can be more efficiently removed. 

It should be noted that the shape, positioning, and area, for 
example, of the region where the light-blocking layer and the liquid 
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resistance of the liquid crystal smaller than lO^^ cm. 
Embodiment 2-7-2 

Fig. 66(1) shows the opposing substrate (glass substrate) 
configuration of the liquid crystal element of this embodiment. 
5 In the previous first embodiment, the black matrix on the 

opposing substrate side was configured surrounding the pixel 
perimeter, but in this embodiment, the black matrix on the 
opposing substrate side is configured along the signal line (source 
line) 6. 

10 Apart from that, the present embodiment is the same as the 

previous first embodiment. 

Accordingly, the insulating film on the array substrate was 
removed and a conductive black matrix for deionization was formed 
on the opposing substrate side as well, that is, the conductive 

15 substance for recovering ions is formed on both substrates and the 
conductive substance is in direct contact with the orientation film 
or the liquid crystal, so that it was possible to keep the black dot 
nonuniformities small. 

Next, as shown in Fig. 63, in the present embodiment and in 

20 the previous first embodiment, the insulating film on the pixel 
electrode above the storage capacity was removed, but it is possible 
to remove the portion thereof over the signal wire electrode or the 
pixel electrode, or over a portion spanning these electrodes, as 
shown in Fig. 67. 

25 Also, as shown in Fig. 68, it is also possible to form the 

common electrode above the pixel electrode and to remove a portion 
of the insulating film on the common electrode. In this drawing. 
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nonuniformities can be even better inhibited from occurring than in 
the previous first embodiment. 

It should be noted that in the third embodiment, the 
opposing substrate side can be formed as shown in Figs. 66 and 70. 
5 Furthermore, as shown in Fig. 72, it is also possible to form the 
insulating film on the scanning line electrode, the signal line 
electrode, or the scanning line electrode and the signal line 
electrode on the array substrate side. 
Embodiment 2-7-4 

10 Fig. 73 shows the configuration of the liquid crystal element 

of the present embodiment. 

In the previous third embodiment, the scanning line 7 and 
the common electrode 5 were formed on the glass substrate 1, the 
first insulating film was formed over these, and the semiconductor 

15 layer, the signal line, and the pixel electrode were formed on top of 
this, but in this embodiment, the signal line 6, the drain, the pixel 
electrode 4, and the semiconductor layer 16 are formed on the glass 
substrate 1, the first insulating film is formed over these, and the 
scanning line #7 the common electrode 5 are selectively formed over 

20 this. 

This means that in the third embodiment, there was no 
insulating film on a portion of the pixel electrode but the insulating 
film was formed on the common electrode, whereas in this 
embodiment, the insulating film is formed on the pixel electrode 
25 but no insulating film is formed on the common electrode. 

Also, as shown in Fig. 73, the insulating film (passivation 
film) is formed only above the TFT, which is the switching element, 
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example azodicarbonamide, N, 

N-dinitrosopentamethylenetetramine, benzenesulfonylhydrazide, 
or sodium hydrogencarbonate. 

2) The foaming agent is thermally decomposed, which makes the 
orientation film a<;iont of the base highly porous. 

2-1) As necessary, it is given orientation. 

3) When the liquid crystal display device is used, ions and 
impurities, for example, in the liquid crystal are recovered by the 
electric charge via the wide surface area due to this foamed 
structure and the neutralization electrode. 

Other Embodiments 

Above, the present invention was divided into two major 
inventive groups, which were each further divided into several 
inventive groups, and described with reference to a transparent 
type liquid crystal display device as an example of the liquid 
crystal element thereof, however, the present invention is by no 
means limited to the above description. That is, the examples 
provided hereinafter are also possible. 

1) Referring to Fig. 79, the liquid crystal element is a reflective 
type liquid crystal display, wherein numeral 91 is a mirror and 
numeral 92 is a transparent insulating film. Additionally, the 
TFT 16, for example, is formed on the transparent insulating film 
(as in the drawing) or on the opposing substrate side (not shown). 

2) The light-blocking layer (film) is not the black matrix between 
the color filters but a protective film that also serves to prevent 
TFT malfunctions due to light. In this case, the light-blocking 
layer can be provided with protrusions/recesses not only in its 
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CLAIMS 



1. A method for manufacturing a liquid ^crystal element, in 
which liquid crystal is sandwiched by tw/substrates above and 
below it in a space enclosed by a wall, comprising: 

a low-viscosity resin applicatu^ step of applying a resin that 
has a viscosity of not more tha^ 20 Pa s at a predetermined 
temperature of at least 40°C ar^d that is cured by electromagnetic 
waves, such as UV light, order to seal an injection port, after 
injecting the liquid cryatfal into the space,* 

a foreign matl^r elimination step of providing the applied 
resin with a visc^ity of not more than 20 Pa s, and accordingly 
eliminating cb/mically foreign matter, such as water, air or dust, 
included th^eini and 

a/low -viscosity UV light curing resin sealing step of curing 
the/fesin by irradiating electromagnetic waves, such as UV light, 
^ter or together with the foreign matter elimination step. 

2. The method for^fnanufacturing a liquid crystal element 
according to claim^/5^ w the foreign matter elimination step 

includes a vib;>rftion sub-step of applying a predetermined vibration 
to the seaj^g resin. 



3. The method for manufacturing a liquid crystal element 
according to claim 2, wherein the vibration su Iv step is an 
ultrasonic/megasonic irradiation vibration sub-step using 
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ultrasonic or megasonic waves for the vibration applied to the 
sealing resin. 

4. The method for manufacturing a/^iquid crystal element 
according to claim 1, wherein the for^n matter elimination step 
comprises: >^ 

a bubble elimination sutTstep of contacting and wiping the 
resin of the injection port potion with a solid to eliminate portions 
into which bubbles are/foixed, which is carried out during or after 
the low-viscosity re^ application step; and 

a reapplip^tion sub-step of reapplying resin. 

5. The method for mamafacturing a liquid crystal element 
according to claim 1, wWein the foreign matter elimination step 
comprises a low-press^e step of exposing the applied sealing resin 
to a pressure thar is at least lower than atmospheric pressure, 
which is car^d out during or after the low-viscosity resin 
application/step. 

6. The method for manufacturing^ liquid crystal element 
according to claim 1, wherein the^reign matter elimination step 
comprises an acceleration s4?^p of subjecting the resin to an 
acceleration toward an op^^osite liquid crystal side, which is carried 
out after the low-vi^e^ity resin application step. 

7. The method for mamrf&cturing a liquid crystal element 
according to claim 1, wh^^in the foreign matter elimination step 
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includes an infrared/light irradiation sub-step of irradiating 
infrared light in pi^er to lower the viscosity of the applied sealing 
resin by heating it. 

8. A liquid crystal element, in which liquid crystal is held by 
two substrates above and below it in a space enclosed by a wall, 

wherein, in a portion that seals the space after filling liquid 
crystal into it, a resin is used eompriood that has a viscosity of not 
more than 20 Pa s at a predetermined temperature of at least 40°C 
when it is uncured and that can be cured by electromagnetic waves; 
and 

wherein the cured resin dues not include optically foreign 
matter, such as water, air or dust. 



9. The liquid crystal elep^ according to claim 8, wherein the 
resin curable by electr^Hlagnetic waves is a UV-light curing resin. 



10. The liquid crystal elp^ent according to claim 8, wherein the 
resin curable by elect^KJmagnetic waves is an anaerobic resin. 

11. The liquid crystal elejft^t according to claim 8, wherein the 
resin curable by electrg^agnetic waves is a resin that softens to 20 
Pa s or less at a temperature of 50°C or more. 



12. A liquid crystal el^ent, in which liquid crystal is held by 
two substrates aboye and below it in a space enclosed by a wall. 
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predetermined voltag^Detween the three electrodes, 

comprisin^/a neutralization electrode for neutralizing a 
charge of iop^n the liquid crystal layer, provided on one or both of 
the sub^^ates. 

16. The liquid crystal elem^ according to claim 13, wherein the 
neutralization electrojl6 is a conductive light-blocking 
neutralization e\ecU>6de, which is made of a conductive material 
and also serves^aTs a light-blocking film. 

17. The liquid crystal element according to claim 13, wherein the 
neutralization electrode contacts the liquid crystal layer directly, 
vin tluj oricnlMtuMi filmlo). via a thin film not thicker than 1000 < 
MILLA., or via a film that is transmissive to ions. 



18. The liquid crystal element according to claim 16, wherein the 
neutralization electrode contacts the liquid crystal layer directly, 
¥ ]a th e orio ntaiion fi lmd i ), via a thin film not thicker than 1000 • 
500 A, or via a film that is transmissive to ions. 

19. An in-plane electric field mode liquid crystal element 
comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, and a liquid crystal layer sandwiched via orientation films 
provided on the inner sides of the two substrates; 

the liquid crystal element comprising, on a substrate side on 
which the pixel electrode, etc., are not provided, a light-blocking 
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20 



film of a structure with protrusions/recesses in a surface on the 

liquid crystal layer side, and wh o r ein Iho liirh t-hloc ki ni^ f i | m 

^onlmM thiUiajM±.crviii^ yja a thin film not thu^lc r M- 

llianJiOO A. or via a film that i8 transmiss i vc to io n s . 



20. An in-plane electric field mode liquid crystal element 
comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, and a liquid crystal layer sandwiched via orientation films 
10 provided on the inner sides of the two substrates; 

the liquid crystal element comprising, on a substrate side on 
which the pixel electrode, etc., are provided, a light-blocking film of 
a structure with protrusions/recesses in a surface on the liquid 
crystal layer side , wherein the li.irht-bl.ockine film contacts ihe 
JiauicJ crystal laver directly, via a thin film not thicker than 500 A. 
or vi a a fiJo) that is transnrissi ve to ions. 



21. An in-plane electric field mode liquid crystal element 
comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, and a liquid crystal layer sandwiched via orientation films 
provided on the inner sides of the two substrates; 

the liquid crystal element comprising, on a substrate side on 
which the pixel electrode, etc., are not provided, a neutralization 
25 electrode of a structure with protrusions/recesses in a surface on 
the liquid crystal layer side , wherein the nouti-ali/a tion olectrodo 
with protrusion/recess es in its surface contacts the liquid crvsta l 
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iiiXmidjrect^^ film not thickor than 500 A. or via a ii lm 

t hat is t l a asm is si VP to ions . 

22. An in-plane electric field mode liquid crystal element 
comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, and a liquid crystal layer sandwiched via orientation films 
provided on the inner sides of the two substrates; 

the liquid crystal element comprising, on a substrate side on 
which the pixel electrode, etc., are provided, a neutralization 
electrode of a structure with protrusions/recesses in a surface on 
the liquid crystal layer side, wh erein the neuiralization ele ctro de 
mtJlJ2IotrmLO^ it,s surf ac e conta ets th e Jigui d crvstaJ 

Jjlv(^_.djiH^ctlv. via a thin fi lm not thicker than 500 A. or v Ih m film 
that is transmissive to ions . 



23. A---Aji„„i^^ field mode liquid crystal element 

comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, an opposing substrate in which an opposing electrode is 
formed in opposition to the pixel electrode, and a liquid crystal 
layer sandwiched via orientation films provided on the inner sides 
of the two substrates, wherein an alignment of the liquid crystal 
molecules is changed by applying a voltage between the pixel 
25 electrode, the common electrode and the opposing electrode; 

wherein a ourfacc of the opposing electrode has a liquid 
!^'X^..Lla. yer sid e su rface of a structure with nrotr usions/rccosse s. 
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aiid^ijioiiimi^^^ a structure with protrusions/recesses 

mMlLcjsX^^^^ la vor dir ec t l y. vi;a a thin film not Uvick cM- 

MiLA.^...ilL.X^^^ fjln-i tha t is t rans nrissi vo to ions . 

24. A-An_Jjiii2ia^^^^^ field niodo liquid crystal element 

comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, an opposing substrate in which an opposing electrode is 
formed in opposition to the pixel electrode, and a liquid crystal 
layer sandwiched via orientation films provided on the inner sides 
of the two substrates, wherein an alignment of the liquid crystal 
molecules is changed by applying a voltage between the pixel 
electrode, the common electrode and the opposing electrode,' 

the liquid crystal element comprising, on an opposing 
substrate side on which the pixel electrode, etc., are not formed, a 
light-blocking film of a structure with protrusions/recesses in a 
surface on the liquid crystal layer side , wherein the surface of tho 
k^.M:il!i2cMm r o 1 1- u s i o ri s / r e c e s s e s c o ri t a c t: s 1 1 1 e I. i q u i d 

civMa_Ua_^^^^^ diroctiv. via a thin film not thicker than 500 A. or via a 
film that is transmissive to ions . 

^All.JjQl.]l.l ane elec tric field mo de liquid crystal element 
comprising a pair of substrates on at least one of which a pixel 
electrode, a common electrode, a signal line and a scanning line are 
formed, an opposing substrate in which an opposing electrode is 
formed in opposition to the pixel electrode, and a liquid crystal 
layer sandwiched via orientation films provided on the inner sides 
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of the two substrates, wherein an alignment of the liquid crystal 
molecules is changed by applying a voltage between the pixel 
electrode, the common electrode and the opposing electrode; 

the liquid crystal element comprising, on an opposing 
substrate side on which the pixel electrode, etc., are formed, a 
light-blocking film of a structure with protrusions/recesses in a 

surface on the liquid crystal layer side , wherein t he smiiiui^;: of t he 

l:iuh.t-bl.ockin < i: lavei- with protrusions/recesses contacts the liquid 
crystal layer directlw via a thin film not thicker than 500 A. or via a 
film that is tranvsm issive to ions . 

26. The in-plane electric field mode liquid crystal element 
according to claim 19, wherein the light-blocking film is — a- 

c^ond iu! t:i VP 1 ig h t- hlock i n jjj j^ film niado of a conductive ma tori ol made 
o f a cond ucti ve rosin-basod substance . 

27. The in-plane electric field mode liquid crystal element 
according to claim 19, wherein the liquid crystal layer is a lo w 
Bpocific rGGiotancc liquid cr yst al lavor uijin s ; uses a liquid crystal 
with a specific resistance that it.) lower than 10 " ^ Q • cm of 10^^ to 
10'-^ 12^ cm. 

28. The inplane electric field mode liquid crystal element 
according to claim 26, wherein the liquid crystal layer ie a lo w 
spec i fic vooi. ^^ tanco liquid crystal layer uuong uses_a liquid crystal 
with a specific resistance that io lower than 1 Q -^^^ Q • c m of 10'^ to 
10^-^ Q > cm. 
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29. A color filter used in a display device in which a liquid 
crystal is driven in in-plane electric field mode,* 

wherein a surface of a light-blocking film portion on a liquid 
crystal layer side has a structure with protrusions/recessions , and 

lb..<l.^mi£Lce?_crr s tructure wit:h protrusion/recessions co^t.M(: !:^^ tlu^ 
JlajyicLi^irvs^^^^^^^^ a til 111 film not thicker than 500 A. 

HL vj.a a film tha t is iransm issi ve (:o ions . 

30. The in-plane elecr.rin fi eld mode liquid crystal element 
according to claim 19, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
light-blocking film is at least 0.1 pm. 

31. The in-p lane electric field mode liquid crystal element 
according to claim 19, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
light-blocking film is at least 0.3 pm. 

The in-plane el ectric field mode liquid crystal element 
according to claim 26, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
light-blocking film is at least 0.3 pm. 



33- The___irrjil ane electric field mode liquid crystal element 
according to claim 27, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
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light-blocking film is at least 0.3 pm. 

The jjliRla^^ f i e I cl m o ci o liquid crystal element 

according to claim 21, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
neutralization electrode is at least 0.1 pm. 

35. The Ln:Ma jn.e .....id e c r i c f i e I d \n o d e liquid crystal element 

according to claim 27, wherein a difference between the recessions 
and the protrusions in the protrusion/recession structure of the 
light-blocking film is at least 0.3 pm. 



36. The liqui^^crystal element according to claim 19, wherein the 
light-blocHalg film contacts the liquid crystal directly or via the 
orienta^tion films. 

37. The liquid^^stal element according to claim 23, wherein the 
light-blockip^film contacts the liquid crystal directly or via the 
orientatiron films. 

38. The liqui^x<frystal element according to claim 24, wherein the 
light-blocki;;a^film contacts the liquid crystal directly or via the 
orientation films. 



39. The liquidpi^stal element according to claim 21, wherein the 
neutralizati^>n electrode contacts the liquid crystal directly or via 
the orieiixation films. 
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40. The liquid crystal element according to claim 23, wherein the 
neutralization electrode contacts the liquid crystal directly or via 
the orientation films. 

5 

41. An in-plane electric field mode liquid crystal element 
comprising* 

a pair of substrates including, at least on one of the 
substrates, source signal lines and gate signal lines arranged in a 
10 matrix, switching elements arranged at intersections between the 
source signal lines and the gate signal lines, pixel electrodes 
connected to the switching elements, common electrodes facing the 
pixel electrodes, an insulating layer for insulation, etc., of these 
parts; and 

15 a liquid crystal layer sandwiched via orientation films 

provided in principle on the inner side of the two substrates; 

wherein the liquid crystal element comprises electrodes for 
holding a voltage of a predetermined relation to gates , and acting- to 
neutralize ions aencrated in the liquid crvstaL 

20 

42. An in-plane electric field mode liquid crystal element 
comprising- 

a pair of substrates including, at least on one of the 
substrates, source signal lines and gate signal lines arranged in a 
25 matrix, switching elements arranged at intersections between the 
source signal lines and the gate signal lines, pixel electrodes 
connected to the switching elements, common electrodes facing the 
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pixel electrodes, an insulating layer for insulation, etc., of these 
parts; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates! 
5 wherein the liquid crystal element comprises electrodes for 

holding a voltage of a predetermined relation to the pixel electrodes^ 

<MVd /^^-'^-^'^^ Deiit ralize ions generated in. the liquid crystal . 

43. An in-plane electric field mode liquid crystal element 
10 comprising- 

a pair of substrates including, at least on one of the 
substrates, source signal lines and gate signal lines arranged in a 
matrix, switching elements arranged at intersections between the 
source signal lines and the gate signal lines, pixel electrodes 
15 connected to the switching elements, common electrodes facing the 
pixel electrodes, an insulating layer for insulation etc. of these 
parts! and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates! 

20 wherein the liquid crystal element comprises electrodes for 

holding a voltage of a predetermined relation to opposing electrodes, 
at leas t o f portion of which contact the liquid crystal layer directly, 
via -t-h^an orientation-fi-l-e^ fil m not t hi c ke r t han 500 A, via a thin 
film not thicker than 1000 500 A, or via a film that is transmissive 

25 to ions. 

44. An in-plane electric field mode liquid crystal element 
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comprising: 

a pair of substrates including, at least on one of the 
substrates, source signal lines and gate signal lines arranged in a 
matrix, switching elements arranged at intersections between the 
5 source signal lines and the gate signal lines, pixel electrodes 
connected to the switching elements, common electrodes facing the 
pixel electrodes, an insulating layer for insulation etc. of these 
parts; and 

a liquid crystal layer sandwiched via orientation films 
10 provided in principle on the inner side of the two substrates; 

wherein the liquid crystal element comprises electrodes for 
holding a voltage of a predetermined relation to at least one of 

scanning signal lines or gate signal lines , and acting to neutral ize 
ions ponor a ted in the liquid crvbtal . 

15 

45. An in-plane electric field mode liquid crystal element 
comprising: 

a pair of substrates including, at least on one of the 
substrates, source and gate signal lines as conductive layers, as 

20 well as pixel electrodes and common electrodes for generating an 
in-plane electric field, and further including an insulating film 
ensuring insulation or the like among these conductive layers; and 
a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates; 

25 wherein the liquid crystal element comprises a region made 

into a thin film, in which the total thickness of a film forming a 
third layer made of the insulating film and an orientation film 
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arranged between the conductive layers and the liquid crystal layer 

is \.ot\i) t hnn 1000 n ot more than 500 A. 

46. The .ijr..lll..ail£2 c]c ci:i'ic fie id mode liquid crystal element 

according to claim 45, wherein the region made into a thin film is 
located on at least one of the orientation film and the insulating 
film. 

47. The ijvnla n^^^^^ el ectric fieJ d mode liquid crystal element 
according to claim 45, wherein the region made into a thin film is 
on the orientation film or a protective film, and the orientation film 
or the protective film is made of a resi n- based conductive material. 

48. The m:j5j_ajn.e el ectric field mode liquid crystal element 

according to claim 45, wherein the region made into a thin film is 
located on the pixel electrodes, the common electrodes or the signal 
lines. 

49. The iirplane el ectric field mo de liquid crystal element 
according to claim 45, 

wherein the in -plane electric field mode liquid crystal 
element includes a resin-based conductive light-blocking film; and 

the region made into a thin film is located on the conductive 
light-blocking film. 



50. The in-plane electric field mode liquid crystal element 
according to claim 49, wherein the region made into a thin film is 
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formed on a substrate opposing the substrate on which the pixel 
electrodes , otv... are formed. 

51. An in-plane electric field mode liquid crystal element 
comprising- 

a pair of substrates including, on at least one of the 
substrates, as conductive layers, signal lines, storage capacity 
electrodes, and pixel electrodes and common electrodes for 
generating an in-plane electric field, and an insulating film for 
insulating, etc., these conductive layers from one another; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates; 

wherein a film forming a third layer made of the insulating 
film and the orientation films, etc., arranged between the 
conductive layer and the liquid crystal is, in a predetermined 
location, only the orientation film of a film thickness of mj- not more 
than 1000 > 500 A, a thin film, of not more tha n 5 00 A,, a film 
transmissive to ions, or has not been formed in the first place. 

52. The iTi'pl ano electric field mode liquid crystal element 
according to claim 51, wherein the predetermined location at which 
the liquid crystal layer and the conductive layer are in direct 
contact is on the pixel electrodes, the common electrodes, the 
storage capacity electrodes, or the signal lines. 



53. The i rrplane electric field mode liquid crystal element 

according to claim 51, wherein the in -plane electric field mode 
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liquid crystal element comprises a rosi n -based conductive 

light-blocking film, and the predetermined location at which the 
liquid crystal layer and the conductive layer are in direct contact is 
on the conductive light-blocking film. 

54. The i. jQiMajQCL.., e c tri e f i o I d m o d v 1 iquid crystal element 
according to claim 53, wherein the region the region made into a 
thin film is formed on a substrate opposing the substrate on which 
the pixel electrodes, etc., are formed. 

55. A---vAji„.in_:j3^^ elect ric field mode liquid crystal element, 

comprising' 

a pair of substrates including, on one of the substrates, pixel 
electrodes, as well as opposing electrodes and signal lines not on 
the same layer as the pixel electrodes, and an insulating film for 
insulating, etc., these from one another; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates; 

wherein the insulating film is formed on either the pixel 
electrodes or the opposing electrodes, and is not formed at all on 
the other of the two. 

56. The in-plane e lectric field mode liquid crystal element 
according to claim 55, wherein the insulating film is formed along 
the direction of rubbing in the in-plane electric field mode liquid 
crystal element. 
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57. The in- plane electric fieJd nioclo liquid crystal element 
according to claim 45, wherein the in-plane elec t: ric field mode 
liquid crystal element ^-^ i low specific reoii j lance liquid cry o tuJ 
layoi- u;^in^ ■ kUi<:i^:i„a liquid crystal with a specific resistance t- inn Her 
than 10 ^-£J* em of'10'M:o l.0''> £j * cm. 

58. The jniiihrne ele ctric field m ode liquid crystal element 
according to claim 50, wherein the m- plane electric field mode 
liquid crystal element m a low specific reoiotance liquid crystal 
l ayer uuini^r . uHes^a liquid crystal with having a specific resistance 
? j maHor than IQ- ^^ 0 > cm of 10 to 10^-^ Q * cm. 

59. The in- plane electric field mode liquid crystal element 

according to claim 54, wherein the in plane electric field mode 
liquid crystal element io a low opocific roointanco liquid cryotal 
layer ui ' ing u.ses a liquid crystal with havini>- a specific resistance 
nmullor thanlQ- ^ Q ^ cm of 10 to 10 '-^ Q ' cm. 

60. An in-plane electric field mode li^pdid crystal element 
comprising: 

a pair of substrates including, o^one of the substrates, pixel 
electrodes, common electrodes, a&y^ell as signal lines and scanning 
lines corresponding to the >i^xel electrodes and the common 
electrodes, and an insulatLrfg layer; 

wherein liquid costal is sandwiched via orientation films 
provided on the inn^ side of the two substrates; and 

wherein ythe other substrate comprises a conductive 
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layer via the orientation films in a striped shape. 

65. An in-plane electric field mode liquid crystal element 
comprising- 

a pair of substrates, in which on one of the substrates is 
formed pixel electrodes and common electrodes, :\r. well nr^ and 
signal lines and scanning lines corresponding to the pixel 
electrodes and the common electrodes; 

wherein liquid crystal is sandwiched via orientation films 
provided on the inner side of the two substrates; 

wherein the in-plane electric field mode liquid crystal 
element comprises, on the other substrate, a conductive 
light-blocking film extending in the direction of the signal lines and 
i^the direction of the scanning lines, and ro^ionij thoroof there ai'o 
reaions. Mtraniiud in a irrjd, that: are in contact with the liquid 
crystal layer via a thin film layer of 444a4 »not more than r)0() A or a 
film transmissive to ions arranged in a g\:id ohapu . 

66. The in-plane elegfric field mode liquid crystal element 
according to claiin/BO, wherein the conductive portion of the 
conductive liglrj/blocking film is made of Cr, Ti, or a conductive 
resin. x 



67. The in-plane elec^ic field mode liquid crystal element 
according to claim 6p<^herein the conductive light-blocking film is 
a light-blocking^illm made of a conductive resin. 
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68. The in-plane electric field mode liquid crystal element 
according to claim 66, wherein columns are formed at a 
predetermined site as spacers for holding a fixed spacing between 
the substrates of the in-Dlanc eloctric field mode liquid crystal 
element. 



69. An in-plane electric field mode liquid crystal element 
comprising^ 

a pair of substrates including, on at least one of the 
substrates, pixel electrodes, common electrodes, signal lines, 
scanning lines, and an insulating film for insulating, etc., these 
portions; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates! 

wherein no insulating film is formed on at least a portion of 
the liquid crystal side of at least one of the pixel electrodes, the 
common electrodes, and the signal lines, whereby these electrodes 
or lines are insulating film open electrodes contacting the liquid 
crystal directly er via the orientation film ; and 

wherein the in- plane electric field mode liquid crystal 
element comprises, on the substrate side on which the pixel 
electrodes and the common electrodes have not been formed, a 
neutralization electrode for neutralizing ionic charges in the liquid 
crystal layer by sites where the insulating film to the liquid crystal 
layer has not been formed at all or the insulating film to the liquid 
crystal layer has at least partially not been formed. 
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70. An in-plane electric field mode liquid crystal element 
comprising: 

a pair of substrates including, on at least one of the 
substrates, pixel electrodes, common electrodes, signal lines, 
5 scanning lines, and an insulating film for insulating, etc., these 
portions; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates?' 

wherein the pixel electrodes are open pixel electrodes, in 
10 which no insulating film has been formed at all, so that at these 
portions the pixel electrodes contact the liquid crystal directly or 
via only an orientation film of not: more l lian 500 A ; and 

wherein the i n - p 1 a ii e v. I c c \: r i, c i: i o I cl in o d c liquid crystal 
element comprises, on the substrate side on which the pixel 
15 electrodes, etc., have not been formed, a neutralization electrode 
for neutralizing ionic charges in the liquid crystal layer by sites 
where the insulating film to the liquid crystal layer has not been 
formed at all or the insulating film to the liquid crystal layer has at 
least partially not been formed. 

20 

71. An in-plane electric field mode liquid crystal element 
comprising* 

a pair of substrates including, on at least one of the 
substrates, pixel electrodes, common electrodes, signal lines, 
25 scanning lines, and an insulating film for insulating, etc., these 
portions; and 

a liquid crystal layer sandwiched via orientation films 
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provided in principle on the inner side of the two substrates) 

wherein no insulatum film has hooji t'orined at: all on the 
conniuui clccirodcs. su tliat at these portions the common electrodes 
are open common electrodes, in which lU) iiutuhu iiiu i'ilni hn;i heen 
for mod — H-t — h-H-^ — hk^ — that — e-fe — thooo — p o rtion^> — trh-e — oominon the pixel 
electrodes contact the liquid crystal directly or via only an 
orientation film of not more than 5 00 A ; and 

wherein the in-plane olcctric field mode liquid crystal 
element comprises, on the substrate side on which the pixel 
10 common electrodes, etc., have not been formed, a neutralization 
electrode for neutralizing ionic charges in the liquid crystal layer 
by sites where the insulating film to the liquid crystal layer has not 
been formed at all or the insulating film to the liquid crystal layer 
has at least partially not been formed. 

15 

72. An in-plane electric field mode liquid crystal element 
comprising- 

a pair of substrates including, on at least one of the 
substrates, pixel electrodes, common electrodes, signal lines, 
20 scanning lines, and an insulating film for insulating, etc., these 
portions; and 

a liquid crystal layer sandwiched via orientation films 
provided in principle on the inner side of the two substrates) 

wherein the pixel electrodes and the common electrodes are, 
25 respectively, open pixel electrodes and open common electrodes, in 
which no insulating film to the liquid crystal layer has been formed 
at all, so that at these portions they contact the liquid crystal 
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directly or via only an orientation film of noi more than oOO A ; and 
wherein the i n - o .1. a ri e c I c c t r i. c 1 ' i o I d rn o cl. c liquid crystal 
element comprises, on the substrate side on which the pixel 
electrodes and common electrodes have not been formed, a 
5 neutralization electrode for neutralizing ionic charges in the liquid 
crystal layer by sites where the insulating film to the liquid crystal 
layer has not been formed at all or the insulating film to the liquid 
crystal layer has at least partially not been formed. 

10 I 73. The in- plane electric field mode liquid crystal element 
according to claim 69, wherein the liquid crystal layer of the 

inM3lano oloctric field mode liquid crystal element ir. a low iipccific 
■roo.it.' t a nco liquid cryotal layer uGinu: uses a liquid crystal with a 
specific resistance o f loru; than 10- ^ ^Q » cm 10^^ to lO'-^ Q • cm. 

15 

I 74. The ill- piano electric fiold mode liquid crystal element 
according to claim 69, including a positive potential applying 
means for applying, to the neutralization electrode, a positive 
potential with respect to a minimum voltage level of the scanning 
20 line. 

I 75. The in -plane electric field mode liquid crystal element 
according to claim 69, wherein the neutralization electrode is an 
equipotential neutralization electrode that has been set to the same 
25 potential as the common electrode. 

76. The in- plane electric field mode liquid crystal element 
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according to claim 69, wherein the neutralization electrode is a 
light-blocking film combined neutralization electrode that also 
serves as a light-blocking film. 

The in-pL-:nie oleciric field mode liquid crystal element 
according to claim 69, wherein the neutralization electrode is a 
color filter combined neutralization electrode that also serves as a 
color filter. 

78. The iirtjlane electrjc field mode liquid crystal element 
according to claim 69, wherein the insulating film has not been 
formed on a top portion o f one of the pixel electrodes, the common 
electrodes, or the signal electrodes, so that the portion without the 
insulating film faces the liquid crystal layer via only the 
orientation film; and 

wherein the orientation film is made of a resin- based 
conductive substance. 

The in- pi a ne electric field mode liquid crystal element 

according to claim 76, comprising a positive potential applying 
means for applying, to the neutralization electrode, a positive 
potential with respect to a minimum voltage level of the scanning 
line. 



80. The in-plane electric field mode liquid crystal element 
according to claim 77, comprising a positive potential applying 
means for applying, to the neutralization electrode, a positive 
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potential with respect to a minimum voltage level of the scanning 
line. 

The in-plane electrjc field, mode liquid crystal element 
according to claim 76, wherein the neutralization electrode is an 
equipotential neutralization electrode that has been set to the same 
potential as the common electrode. 

The ill-plane electric field mode liquid crystal element 
according to claim 77, wherein the neutralization electrode is an 
equipotential neutralization electrode that has been set to the same 
potential as the common electrode. 

83. A method for manufacturing an in-plane electric field mode 
liquid crystal element having a pair of substrates including, on at 
least one of the substrates, pixel electrodes for generating an 
in-plane electric field, common electrodes, and an insulating film 
for insulating, etc., these electrodes from one another, and a liquid 
crystal layer sandwiched via orientation films provided in principle 
on the inner side of the two substrates; the method for 
manufacturing B —an in- plane electric field mode liquid crystal 
element, comprising" 

an orientation film removal step of removing a 
predetermined portion of the orientation film once formed on the 
inner side of the two substrates. 



A method for manufacturing an in-plane electric field mode 
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liquid crystal element having a pair of substrates including, on at 
least one of the substrates, pixel electrodes for generating an 
in-plane electric field, common electrodes, and an insulating film 
for insulating, etc., these electrodes from one another, and a liquid 
5 crystal layer sandwiched via orientation films provided in principle 
on the inner side of the two substrates,' the method for 
manufacturing r^ -an in-plano electric field mode liquid crystal 
element, comprising' 

an orientation film removal step of removal, by etching, of a 
10 predetermined portion of the orientation film once formed on the 
inner side of the two substratesJ and 

an orientation step of performing an orientation process to 
the remaining orientation film. 

15 85. A method for manufacturing an in-plane electric field mode 
liquid crystal element having a pair of substrates including, on at 
le ast one of the substrates, pixel electrodes for generating an 
in-plane electric field, common electrodes, and an insulating film 
for insulating, etc., these electrodes from one another, and a liquid 

20 crystal layer sandwiched via orientation films provided in principle 
on the inner side of the two substrates; the method for 
manufacturing ^an in-plane eleciric field mode liquid crystal 
element, comprising* 

a stripping step of stripping, by rubbing, a predetermined 

25 portion of the orientation film on the electrodes or the lines once 
formed on the inner side of the two substrates. 
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86. The method for manufacturing f^— an i ivpln no electric field 
mode liquid crystal element according to claim 85, wherein the 
stripping step is a push rubbing stripping step wherein the pushing 
amount during rubbing is at least 0.5 mm. 

5 

87. An in-plane electric field mode liquid crystal element 
including a pair of substrates on which aj<e formed, on at least one 
of the substrates, pixel electrodes, coni^non electrodes, signal lines 
and scanning lines corresponding to these electrodes, and an 

10 insulating film; and a liquid crystal layer sandwiched via 
orientation films provided in/principle on the inner side of the two 
substrates, comprising- / 

a conductive tight-blocking film formed on the other 
substrate^ and / 

15 an electrical connection portion for electrically connecting 

the light-bl^king film to the common electrodes, the pixel 
electrode^the scanning lines, or the signal lines. 

88. A method for manufacturing an in-plane electric field mode 
20 liquid crystal element including a pair of substrates on which are 

formed, on at least one of the substrates, pixel electrodes, common 
electrodes, signal lines and scanning lines corresponding to these 
electrodes, and an insulating film for insulating; 

and a liquid crystal layer sandwiched via orientation films 
25 provided in principle on the inner side of the two substrates, the 
method for manufacturing an in-plane electric field mode liquid 
crystal element comprising- 
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a light-blocking film formation step of forming a 
light-blocking film made of a conductive substance at a 
predetermined location on the other substrate; 

an over-coating layer material selection step of selecting a 
5 photosensitive material as the material of an over-coating layer of 
the light-blocking film; 

an over-coating layer formation step of forming -e+^e — an. 
over-coating layer with the selected photosensitive material; and 

an over-coating layer portion stripped portion formation step 
10 using photolithography of forming, by photolithography, on the 
over-coating material layer on the conductive light-blocking film a 
region in which there is no over-coating layer on the light-blocking 
film. 

15 89. The method for manufacturing an in-plane electric field 
mode liquid crystal element acirording to claim 88, comprising^ 

an equipotential cxmductive portion formation step of 
forming, onto the ff/fmed conductive light-blocking film, an 
electrical connectiem portion for applying the same potential as 

20 that of the conj^on electrode. 

90. A method for manufacturing an in-plane electric field mode 
liquid crystal element, comprising' 

a first conductive layer formation step of forming, at a 
25 predetermined location on a first substrate, an opposing electrode 
and a scanning line also serving as a gate of a transistor made of a 
metal layer; 
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a first insulating film formation step of forming a first 
insulating film on the scanning line and the opposing electrode that 
hii\'o 1)0011 £L!:o_formed; 

a semiconductor layer formation step of forming a 
semiconductor layer at a predetermined location; 

a second conductive layer formation step of forming a signal 
line and a pixel electrode at predetermined locations; and 

a second insulating film formation step of forming a second 
insulating film only on a switching element made of the 
semiconductor layer formed at the predetermined location. 

91. A method for manufacturing an in-plane /lectric field mode 
liquid crystal element, comprising" 

a first conductive layer formation/step of forming, at a 
predetermined location on a first substrj^^e, a scanning line and an 
opposing electrode also serving as a^te of a transistor made of a 
metal layer; 

a first insulating film formation step of forming a first 
insulating film on the scannm^ line and the opposing electrode that 
are formed; / 

a semiconductor/formation step of forming a semiconductor 
layer at a predetermined location; 

a second cc>rAductive layer formation step of forming a signal 
line and a pixe/ electrode at predetermined locations; and 

a sec^d insulating film formation step of forming a second 
insulatin/film only on the signal line and on a switching element 
made/f the semiconductor layer formed at the predetermined 



